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be taken for granted, that up to the present, the simple dike with chambers 
“since its safe and simple working secures to the 
; th all the other arrangements for raising ships already 
-ouly_in a state of experiments. — Such dikes have only one ereat 
‘consists 1 ef t they require for their good working conside- 
tainer and that therefore the application 
t watersupply is at hand. This drawback 


eats 

cially with highly situated summit - containers, be considered as an obstacle 
vercome, thus compelling the architect to construct other mechanical appa- 

x the ships, whereby economies in water can be made; — ‘for the pumping 

pensive and could only be effected at 


ing. 
quired working water would, be very eX 


nd, but far less important disadvantage of the SI 
fact that the watersupply as well as the getting rid 
I. The supply channels and the lock- gates must b 
‘the lock- arrangements ; thus at the sides of the containers only two supply 
rranged which concentrate the course of water only to two spots so that, as 
he filling of the chamber is effected very slowly ; in the longitudinal direction 
one waterflow possible; both these circumstances are very inconvenient. [n 
d these. disavantages, many constructions of the circulation passages have been 
hich are more or less supposed to improve the conditions, 
ne patented Apparatus fer Varying the Water Level in Lock - basins System 
aas for its object to meet the said disadvantages, but also to maintain all the 
| n benefits of the simple dike with chambers by providing a simplified and 
ical means for raising and lowering vessels with a minimum expenditure of water 
zechanical power. | CEs 
ay be gathered from the main sketch figure 5, the improved apparatus consists 
mainers: ,A*, inside each of which a cylinder is caused to rotate round its 
segment ,F“ of the circle being removed. The extremely simple working of 
is obvious: In the position of ,A", the empty segment ,F* being at the 
‘the remaining part of the cylinder being in contact with the surface of the A 
ter is at one and the same level with that of the bottom container. ff now’ 


of the segment wf“ be equal to that of the remaining space of the cylinder 

y, when the latter takes up the position ,C“ the water must reach the highest 

e cylinder has completed a revolution through an angle of 180°, that is to say, — 

n the same level with that of the top container. The water surface is of course. - 
: ion through an — 


position »B“ after the cylinder has only completed a revolutt 


now imagine the spacé shewn by dotted lines to be the chamber of the ship, : 
»C* to be the outles into the upper container and the orifice ,D“ to be that into 
con ainer, the whole principle of the new arrangement is evindently made clear. 
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In applying this principle, both the problems are solved, the cha 
hip being fully identical with a dike with chambers, with the sole differe 
hat for filling it, no extra water will be required since by moving the wa 
{ serves as the means for floating and raising ships, and secondly sin. 
of the water and its exit are effected along the length of the ship’s chambs 
quently the speed of lifting will not be restricted and a stream of the we 
quietness of the ship cannot incur; this latter fact is the less possible, — 
kes always place below the low level of the water. Concerning the req 
pacity we shall speak later on. oe 


For reasons of construction character, the cylinder for displacing 
be made of one and the same piece, it must be composed of several 
of which is dependent on the width of the cylinder and this width — 
according to the load upon its axles and to the maximum of the buoyance 
Between the several cylinders for displacing the water intermediate partit 
foundation are necessary for the bearings of the cylinder axles so that the power 
| may be transmitted from these axles to the walls. Said intermediate partitior 


joined together by a wall ,E* (see fig. 5.), in which passages ,m“ of sufficient 

must be cut out below the level of the bottom. container in order that on | 

the partition walls are made stable and on the other hand in order to pr 

_ from coming into contact with said cylinders. Thus the real arrangement of th 
for raising ships — as shewn in the drawings fig. 6, 7, and 8. — is already 

The length of the chamber ,L*“ is adopted for sake of making the 


Brine « for displacing the water as small as possible — to correspond t 


he cylinder. The latter length must be chosen according to req 


ifferent in each case, but always in accordance with the view of taking th 
consideration. The number of the displacing cylinders is found by a prelimin: 
whereby the limit of their width and the required thickness of the partition 
- taken into consideration. aa aa ‘ae 
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For such calculation the following two principles must be upheld : 


1. The previously ascertained height of lifting the ships — called a 
equal to the diameter of the circle drawn tangentially to the chord of the segment ¢ By 
2. The whole space of the segments must be equal fo the space for the wate: 
is displaced, that is to say, the space of the segments must be of the capaci: 
chamber added to that of the spaces between the displacing. cylinders and 


In reference with the calculation we call: Lae af 
The number of displacing cylinders. 
The width of the pit pace. 
The width of the displacing cylinder 
The width of a joint in the walls 
The thickness of a partition wall 
The radius of-a displacing cylinder 
The area of a sepmnent ofthe circle 3 
The required breadth of the ship’s chamber . | 


its previously ascertained length 
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_ The length of this chamber increased on account of one gate . = B, 
~ The length of this chamber increased on account of two gates = B, 


The length of lifting corresponding to them . . 7 tie ry 


! 
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and the corresponding capacity. . ........, K, + kK, 
nts Rt ‘ aN \ 
~ Now according to figure 6 we draw up the equations as follows: 
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ey ieeining the capacity of the ship's chamber: -K = K; 4+ K, = (H; Bi +H, B,) k 
aoe According to the second principle above: 
ee ee Sb by 2 HH Se ba Ree) 


a which equation the second part signifies-the play found on the periphery — and the 
hird part stands for the joints between the displacing cylinders and the walls. 


te Bee Peed, + £6, =—K4+2b,2b,. H+ £by.7h* 


"The area ,F“ is found from ,H*“ and ,R“ in the following equation : 


‘ oe ae eee 3 ) 
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in ,2* means half of the angle corresponding to the segment — it is found by: 
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€ displacing cylinder being immersed into the water. during its revolution, displaces water 
b Capacity or volume of which is equal to the capacity of the immersed part of the 
finder, thus said water is raised aud expelled into the empty spaces of the ship’s:chamber 
im After completion of the displacement, the-area of the water 
fs displaced is equal to that of half the ring of the circles having the radit,H® and Rg 


ae eet) 


- This displacement takes place fully proportional to the angle of revolution. The 
iantity of the expelled water is equal to the said area multiplied by = b, we have therefore : 


: . 2 
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For calculating the moments deriving from the power of buoyancy, it is nec 
ivide the whole revolution into a convenient number ,m“ of phases; each | f th 
ses is to correspond with the equivalent part of the expelled water: ¥ 


Fa (e-(B)') ae e 


In Figure 1. ,m“ is supposed to be 12 and the ‘separate lengths of the 
inders and their immersed areas respectively are indicated accordingly. : 
In case the water lewel raises by ,h“ and if we call ,c* the respective horiz 
mean lengths of the areas of the parts which are not immersed during this phase and 
rhe lengths of those areas which are more immersed during the same phase — both pj 
(rom one another at the circle of the radius ,H“, we have: Sh 
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From this equation for the several phases may be gathered the increasing levels. ,,| 
of the water and the average areas of the exits (the latter between the brackets). aa 

The immersed areas of the displacing cylinders consist each of the really submerge 
areas and of the area which is more immersed through the raised level of the water,- th 
latter being easily ascertained or calculated from the drawing and the thus increased Capacit 
of the expelled water during this phase must be equal to the immersed area, ascertain 


as Said before and multiplied by = b. ; Se ee 
We indicate this capacity by m*? and the same is just. the power Of buoyancy 
1e water equal to = Pa expressed in tons. Pee Fo 


This power works at the centre of gravity of the capacity and therefore at t 
of the area also; if we ascertain the ordinates of this centre, we are easily capable of 
culating the moments of revolution working the displacing cylinders, for, if we indicate 1 
horizontal ordinate in question by x« the said moment would be — Pa xx. aaa. se, 

In order to determine the ordinates of the centre of gravity, the centres of 
of the impressed areas e; e: e3 etc., and those of the more immersed areas f, fy fy 4 
must be ascertained and by doing so, we obtain according to.the well known equatio 


oe Sse Ape | aa 


= Mm =m 


the ordinates of centres of gravity of the whole immersed areas of the displacing cylim 
I'hese centres represent — as shown in fig. 1, when joined together, so called gravity-cu 

These moments of the power of buoyancy are balanced by the moments of the mas 
itself. The capacity of this mass must be ascertained from the construction and also, th 
centre of gravity is to be determined for the position 0. Since this centre is moving alor 
the periphery of a circle, its moment for an angle of revolution ,«* would be: gg 
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and the moments thus us resulting : 


: Sea P x —Qq. sina 
. ee QO q. sin a 


. 


y be expressed by diagram, where they represent a curve very similar to the sine-curve, 
being of greater steepness in its first part (see fig 11).. To. work with. these moments 
Making use of Our ordinary mechanical means. is almost impossible; the expenses of 
ork would become enormous, although the whole arrangement would be lacking ef effi- 
ency. They may, however, be partly balanced by 4 counter-weight placed inside ‘the dis- 
lacing cylinder thus obtaining far reaching results, If namely a counter-weight (Pigs f.)sis 
laced into the vertex of the displacing body, its moment can be represented by diagram, — 

ag ~~ 41+%.. sin a, than that of the sine-curve presuming »Z,“ the weight itself. 
h in each case can be ascertained from a sine-curve not greatly differing from that 
Eabove Px Pq. sin «, the centre of gravity of this weight being apart from the 
»Z~ — the diagram of the resulting moments. will show in the first part of the whole 


urve — a positive One, and in the second part a negative one. The moments are then: 


ee Og sine 2, 2, sina = Px (Og 4%. a) sine 


h when compared with the original moments are somewhat greatly reduced. 

» eae This counterweight may consist of cast-iron blocks, but much less expensive 

‘Ould be a balast -of water, that is to Say, if a space in the shape of a segment fully 
trical to the segment ,F* is formed at the vertex of the displacing body and coniple- — 

filled up with water. In each Special case the dimensions of Said space are calculated — 


the equation iM, Z, 2, — thus if its area be called »{* and its lever »Z,", We have: 
Age ; - i MASS i ee es 3 M s 
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»¥“ is equal to half the angle corresponding to the segment, 
igle ,y“ may be calculated out of this equation. BUS, 
a he moments thus resulting may be*further more reduced, by displacing the same 
et Oi their effects. Fhis-is done by a second — somewhat smaller _. -counter- 
which takes the lead of a right angle in the direction of lifting, in advance of the 
ounterweight. Its greatest moment Ms therefore oceurs in the Original and end po- 
f the displacing body. It now the maximum of the moment resulting first in the 2h 
| n the angle ,a“ = M,, M, may be ascertained by an equation, in which the — 
= moments in the 0 position and in that of the angle ,a«“ appear to be equal: ey 


Meo=M3—Mo.singe . Mes at 3 
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Experimentally this 


Assuming again the waterbalast, the area and the working 


lever ot the same may 
ined in ‘the manner said of the first counterweight, so that: fe PS 


. My = Z, ae 


ow we feel compelled to speak also of the third counterweight, the object of 
0 reduce the power of buoyancy working upon the axle to a minimum, without 
-influence on the motion and on the working moments of the powers: in’ que- 
econd condition. forces us to place this weight which also consists of a water > “ 
 ‘\ completely central position round the axle | ay C6 ia 


aoe 


In the upper water level, the power working upon the axle is_ 
of the expelled water minus the own weight of the displacer and ~minus 
weights. The said working power, however, works in the bottom waterle 
direction and is here only equal to the own” weight of the displacer mor 


all counterweights. If we wish now to establish the possibly best “balan 
pelled to consider also the third weight ,Z,° by equatising both the po 
ir: equation form: oe ee ics ye 

‘ Pmax — (QO 6 ee Z9,) —L3 = ( QO eae Z2) Tae 


: ae 
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thus reducing the load upon the axle to its half p = 5s 


Axle. ,O0“ 
drawings — or it is preferably 
bearing strength. Upon this a 
,B“ with the whole displacing 
oxidising or rusting the contact area 
number of the latter depends on the 
bodies (Fig.: 12., 14.) two such dish 

-dish is provided in the centre (Mig. : 2 and 13.) ee 
Tt has already been mentioned, that the whole power of buoyancy 

cing body must be taken up by the pattition walls. It will therefore be 
the latter strong enough as regards the capacity, which is calculated by sup 
— block -m® to be circa 20 t, thus: Se oe ee See ee 
eae (oo ee Ge 
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Moreover the foundation of the walls must be armed at the tof 
sufficiently strong girders, which are kept embracing the walls, by sufficie 
tening screws fixed to the foundation. These screws must be placed as 
and concentrically to the axle. uae Pees 3 —— 

On the several drawings, the top girders, supporting the axles are 
and the bottom girders by ,N“. The connecting screws ,Q* are atran 
in Fig.: 2. These screws have a sufficiently strong plate ,S“ of cast- 
top girders and their nuts, with the object of transmitting the effect of the 
axle, directly to the screws. The axle on the other ‘hand is attached to the 
by means of an other cast-steel plate ,T* screwed to the girder or riv 
boss-,g" of said plate receiving the gudgeons of the axle ,i* in a solid 
plate correspond as far as possible with the profil of the girder, are prov 


“and bottom with flanges so that they may easily be screwed to the 


plate ,S“ against which said boss is proped by means of strong rib: 


fs “ 


so be necessary to provide means for allowing the displacing body to comp- 
revolution round its axis. During the lift of a ship, the man-holes would 


be 


lates ,C“ (see Fig.: 2.) which are pressed by means of chains“and 


N 


or inspection requires. it. 


iterior of the displacing bodies is accessible by other water proof man- 
hich are best arranged in the chord of the segment at a suitable spot. Inside -the 


© a system of steps is provided so that the whole inner surface may be accessible in 


x the supply of the balast-casines with water and for emptying the 
te provided on the one hand with appropriate pipings capable of being shut 
ther hand with man-hol Oe oao 


[here is to say, the 
ishes i | : 

x or this purpose being either placed directly at the boss — where they are 
essible after emptying the balast ,Z,“ or the lubrication ta 


| a groove formed 
yn (see fiig. 1, 2, 3) for the remption of the driving rope. The top- 


plac 


from below the drum ,V“ to the upper part of the periphery of the body 


it at ,a“ (see fig. 1); the 
m the top of the drum 


of the ropes to the bodies is best effected by means of adjusting- 

, thus rendering equalizing of the strain of the ropes faisible, a considerable 

latter being unavoidable particularly at the start of work. The rope is wound ~ 
drum as often as required by the total length of it. when unwound and is fas- 

he drum in the normal manner. oo ak ae oe : 

he ropes are always partly immersed in water, it is advisable to make the 

ed wire and without any hamp-filling; thus preventing moisture to remain 

he ropes from oxidising or rusting. During work these ropes must of course 

-a good lubrication. ee Se z = , 
splacing body has its own crane (fig. 3) consisting of the shaft ys thes 
ay 


j 


ay 


with Water, so that injurious complications are created: in order to obviate the 
be necessary to render the man-holes waterproof and this is effected by 


ze: 
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he edges of the partition wall, which are provided with wooden borders 
tes 
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central part of the foundation, that is to “say, above the axle, a sort of man 
; »U* is provided within the wall, through which workmen may reach the 
that it is rendered possible to inspect any spot of the outer surface, when 
body revolves, and also to repair any part thereof, if required. For this pur- 


they are made. waterproof and their walls are capable of being dis- 


x 7 =} 


two in Grier to effect ne fusing. more ene ‘The ile. ‘arrangement ¢ : 
in bearings of the frames »A“, which are attached to the foundation ‘by s 
If transmitting gear is ereniay oa it is attached to the wall adjoii 
chamber in question and in such case it will be best to place the motor 
ye The driving power to ‘pe used does not matter, thes system +9 
suitable force to be employed. _If waterpower. is completely lacking, 
be used — as for instance in isolated plants, or electrical means may oe! wil 
the case when several steps for raising ships are introduced one aside 
~ power being then generated in a common central station . lf howev 
hand, it may be of ereat. advantage to make also use of” it for dri ving 
plants. The details. of the calculation and the working capacity of the ne’ 
much more clearly exposed by solving the following problems dealing 
in question : : Mc gine Ua eee 


oe |, An Apparatus: 


avers os fOr Varying ‘the Water-level in lock- basin. i a 
to be calculated for raising ships of 65:0 meter fall fength, 82 meter bread, 18 eter’ 
Pee it be lifted to a height of 120 meter. ‘i a ae 


From this a we ascertain as. tollows : 


aoe aes m.: piste Kies 8:8. m. eo ; ae 120. my, 
| : Hy = 25 acto 


: S. 


AS shewn in the plan of figure 6: Sree a 
oe | b= 71.22 m, By = 70.1 m, By =o 2 


~ 


eS rar. a aliminary calculation — concerning the eee upon the” a : 
displacing bodies amounts to Po 12 are ths redtinied bie ofthe. ounda 


_ Supposing the width of the joints bs — 0:07 m, it follows: 


% Ley 


ee eae a2 kX hn ee 
ee Sb 1122 — UL 1S ere 

a ae ree Sb = 6472 168, 530 ae 
i a 449°. ee 
“a ie) ae capacity of the ship’s chamber is: ge 
Sk — 68 xk OD ee x BOK 11) = 74 
- ee ass oe area of this chamber ‘in the bottom pe ‘of AL in he 
eae 2 RBS 8 8 x101 = 

ee and in the top part: kB, = 88 x: a oa 626-6 om a a 


.! "For calculating the’ radii of the displacing hodies we- insert into the equation the 
‘en palues: erie | : | 2 


3 864 bees 7426-76 te ©: 14 x of72 X 12:0) 43 168: oR? 
: oy 56:4 B= ORG GY 638 a RX 3 Se he Ge 


wy 


= 14 29 eee Ri ae oro Soy R? <= 635-238 m? 


foro mP ak eS 
Fo 2207-773 = 154m? OID 
Bt, ‘Thereiore it follows for the area of the Seg ecne body : : 


ea RP for Peet Oe) 24 — 1524 = 482°84 m2 


mt the “equation = sce 


: , ae - % 3s 2 ies ; : ; = » 
s Pa 2 (-) (eae 16621 = 26108 m? ss S 


of the expelled water is: 


Oe 8 i 08 x 53 08 = 13.847-68 m® | 


“order: i. calculate the ‘moments each time working in the= apparatus, we divide 
evolution into 12 phases — the diplacing body in Fig.: 1 is drawing at the 
; 100 - — so that to each phase a be pC sronden! 3 : 


an area = 261-08 : 12 = 21-756 m? 
ad the capacity | 743.947 68>" 1 1154°0 mé 


; a 4 
z kop 


2G nd Uo sae required for the calculation can be gathered | from the so 
jp COU 3 : : oy ae 
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Phe? ees Daicen the brackets indicate the average of the outlet area at each 
time and this afea must be divided into the expelled mass == 1154-0, in order to ey’ 
ference. of the varying level of the water during this phase. Here it is: 


i {1540 ; 1249'°38 — 0:923 m._ 


~alk Ieulation must fe performed for each phase and it must of course the Ane 3 
f ee water level at the end of the 12! phase be sana to-the. a ae deter- 


Se e ed table I gives. ae all. ‘the phases the value of ,c“ and dS that of. te 
3 and the differences of the ne level in oe. phase and also the 


During the gt ee. the ares tas a or of 9 108 m, — 
‘rise 0392 m in order to reach the level of the chamber of the ship « 
level of the bottom of the top container; — this rise being effected during 
But the latter must now be Sees in the reverse direction» ‘SO, that the 


mass of water: y 
O°392 4 {6169 + (54-44 x 9:0} st (168. wd 190)}) 


= 0°392 x {1413 =. 448:5 ms 


he 


is. to be "aeduicisd from ue watermass corresponding to a Whole: “p ase 
remains then for the next tise; the further calculation for the outlet area a 
rise is done in the manner as poe? fang the remaining: ee . 


follows + 
1154 4485 = - 705° mee 


7055 = h {6266 + (5472 X 92) + (1.68 X = 
= 705'5 : 11609 = = 0°609 bipee 


After all the see have been calculated in ‘the same e manner, We 8 r 
with ascertaining the immersed areas or surfaces of the displacing bodies: tl 
of the area ,e“ is the same for each phase, the second part of the area us 
with reference to the drawing wherein the different levels of the watersurface 
‘These immersed areas thus calculated and found must be multiplied _ io 
order to find the capacity of the expelled watter, expressed in metercu 
city is equal to the power ie expressed in pe pus works: in the 
shows also these values. Sere | ' 
The calculation of the lever arms — “represented by the: es dina 
detected from the annexed table IX. , 

If the powers — thus ascertained — are ‘multiplied by the lenge Ol tl 
find the moments POURS. at the end of each poane and these. mom is art 
in the table I. 3 : ee 

~ The own weight of the ‘structure: must be calculated Wate fee 
| have found this weight to be 191.650 kg for each displacing body 
whole plant. The figures found in the last column of table T ae the 
culation as regards the different Wale -Obis ieee pee 


«< 


Px — Q4 sin o = ae 


This Rais ae be overcome by the driving engine without considering 
, The moment of the required first Pete yee is. ascertained 
ween. the 3 and the 92 phase: Sa SBE Rae Rene 


| (26.8773 Me 728-0) 4f = S Zt Zien 45 — 22.306 
$0 that: ae a a ane mee 


ae “The einen of the ‘other phases are easily found by “the multip lic 
sinus of the angle in “question; their value may be seen eee el 
remaining moments after their reduction are nes according to 


Px —Qqsna—Zy2ysin a= oe 


O: 83-04. 594-6. 
ee ey = eo: Hees 
= (15057 x 8627) — (100-765 x 6-97) 


SOS ne 
= 15057 — 100 . 


765 = 0SUS mio ge 
805 = 11-98 Ti a 


21 = 596-75 49: 


y its Weight is: - aan (Sp = 46-805 X 53-04 AOL te 


Which is ascertain 


: peels 
= 2680-0 53-04 — bog oe 


; “mo- ; ae 
J tm. is the Only one - 205 
is g driving mechanism, es eh 
n the diagram in Fig. 11 illustrates al] the curves 
serving for equalising the. load u 


mele ee : 


67, = —Q+Z:42,) 


pon the axles is ascertained — 


z 


oe 5 b. 1000 ke = BEBE X 4420 — 2.134.150 kg 
ee ee tacts 
0.000 = 12 = 191.667 ke a 
eights Z, = 9641-7 | 2 oo : 
2%, = 200 _ ay 
—— —_—— ae ay i 
a ~ 236.800, 
610.200 ke. 


he: third counterweight + = fh: ‘the ‘same ee 
its front surface is: : : 


6102 : 5804 = 1150 m 


Assuming the height of 
S me second dimension of 


= 6102 : (Hee Dee 


ratu 


It iis ce that this counterweight Tie can as Sat be joined 
does not influence my Systeriiy shall not unite 


ae a whole, but as this 
portant elements of th 


~The most-1m 
: The axle of the displacer will be charged in ate 
‘reduced. powet »p« of buoyancy. In calculating this element ve 
enclosure 1S charged by Se eo te 


P and each Jateral enclosure by fe follo 


pS sy 


wing the equation : 


3 p Ge + 2bb" +20) Ree et 


x Wie we ] : 
ue (20 > XK < 4140) +. (2230 x 2280) 
: = 533. 540 4460 ace 
oe etey M BD. 753, 358. 430 ee 6 AG cae 
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43 Belgie, i mame ee 
: mie seis 10 ke 


stcel and po 10 ke, that is t 
e as the original safety. 


é_ are. loaded by = _ therefore: 


“assuming the material as 0 eye calculating | \ 
or safety 15 times as larg ae ee 


Wd BG Ve gudgeons ae Che axl 


Ae pads 41,087.075 


foundation must - be strung enough to. overcome »P* 


-4,087.075 ° 2000. oe 
20 % added for caety ee 


total a Te oe 
“Since the partition walls have a0 area = 


15 m X xg 440) = 


e necessary 40 let the- bordering girders a tength ne amet 


“The girders will be ‘of the whole breadth as. “the wall: Be 
other Gimepsions. are obtained: from the well known equation : noe 


twill} b 


Be ee ae A NC Sop a BHF — bh? 
eee ee : AGS Gee (Ee 
werk. | - Assuming the total height of both the ‘vertical ‘metal, walls ae 
“lias B- = py Ss 60: "in \ we find ae 1440 ns and if we introduce: now h- 
c! He rage: ES ag as = 44 23 a 
iy E * : i pe 2 n 


€ structure — are cal ulate 


eS eee 


ies: we consider the steel sheets also with a safety of 15 times the original strength, 


- Ps ‘to ay. -k = 10 kg, we obtain pr the bottom girders when: 

Eo pine Ot 000 as Poi 05aG a. : ee 63%, 

nd for the top girders if: : 3 | 

e Sete 2 és ee H —h 

| Ne: = 10. 000 Coe H = 1740 oe : See REET cay i. "mn 

eS ‘the Tishtenins serews are also. charged in each partition wall by the load ,p*; 
fers as before! = k.== 10 Ks, the total Cross - section of the same: 


o ee 2 f= 106.707°5 "in? 


Supposing now in the proximity of the shaft (fig. 2): 

2 rows of 6 screws — d = 100 "Mm f = 7854 X 12 = 94.248 ™%n’ 
ee es FE 1088 KB 5704, 
ae ot | Z ; total 109.952 in? 


| 


vhich result the whole strain will be met. 
= The. height of the girders is decreasing towards their. ends, and cast steel plates 
- employed as securing means on the top oirder and underneath the bottom girder, ser- 


as supports for the nuts ot screws - heads respectively. The whole ‘structure may 
‘ thered MTs. 2.5 


, thus the power of a rope must be: 
es 2,708.300 : 14°22 == 190'500 kg 


therefore for 12 ropes (one for each displacer) the power corresponds to 15.875 kg per 
te steel ire ropes of a transverse strength of 150 kg — taking a tenfold safety 
nave a cross Section as eee the metal parts of one rope: 


SE ee ee 2 1060 m/,,? ; 
with an addition of 10% on account of its twisting — OG a 
: ttl OO AN ee IO 


s to say the diameter must be d--= 386 %,. 


, or be eee But on account of a smooth Seren in lifting ships, it will e ad- 
ble to determine. a maximum raising speed. In order to better judge of this question 
es two different ees — first for a daily work of raising 60 Se ‘as it is 


mys fae wire ropes must be strong enough to overcome the maximum moment of 


= 


Me SUA Bs 60 Fe 


Hi = at our disposal ; ices ‘for ‘the exchange | of the ships: sees 
for the attendance at the gates - as ae hy Bake aha es 
: and A. PESCIVO Se ee : sf gee eas ie oe : ae fies 


e real work or motion. Sunt the whole length: on the eS 
| f the rope amounts to: a == 44 Om ae x 60) ae 
Bnd ‘the maximum power iS: > .. 2, 708. 300 : 14: ye 190. 500. - 

ave maximum work upon the shaft of the drum iS therefo S: 


190.500_ 0-041361_ eee : ee 
to this must be added 20 % on account of waste of pe ine es wo 
transmitting prernae eS for small speedos Aa ee 
oi | ee total . 


By this result it is evident that a ‘driving engine giving as 
capacity must be built for 180 H Pind. Rd 


The work required for one operation of raising a shin: 45° found 
average moment from the moment-curve diagrammatically shewn in- Fig 
negative moments are supposed to be taken up by suitable brake - 

; he a moment amounts in our case to = 872°0 tm., therefore the averag 
Be Ore OOO 14 22 == 62. 000 kg and the RSE working oo | 


: ee 62,000 X 0.041361 = = 342 HP 
ne Bee tu . 75 

. with 20 % to be PER ees 3 
~ total = 41-0 Pen 


ee 12,000 : 100 = 120 cia © ee — 
to which figure must be added as othe before a 
oe One operation will therefore take the time. oF. ee 89 


Vite ares 


Sod correspondig to ; ae 180 operations: ‘du ng 4 
: The speed of the ‘rope = ri = 44 67 @ x 00) = 
The maximum work : ee Se c ; : ee a 
| . £90,500 <8 725 ee ee ie ne ee ee 
es ayy Oe Ser Ea | aa =. ree ; a6 x, e y ea cane 945. H P 
“the: waste of power in a ‘transmitting- a ae 
oe total 
a oa 
x. ha) iy Mey 3 


ee pes 


The ‘working capacity proper is therefore : 2 
; 62. 000 XX 0'372 cae | | 


o 


75 eee | 3808 HP ; 
aa BA Or [gre G2 Se 
ees : total 340 H Pegr 
6H Pind. ¥ ; | - | : 
ae - Supposing | now that one kilogram of coals produces 1:5 HPind, we find that the 
Mm: of aS abet hour amounts : es 


The = with oe 586 - 15 = 891 ke and 
ee 8 186.6 5 324-0 


” 


- 


he: 


8 therefore ‘the daily consume of coals — the real working time being wit 


zs a) 60 ey = 18-hows “Gor x {Si—--703:8 ke. “and with 
ts? Oe ‘its real working time being (180 X 2): 60 = 6} hours: 
ante gaia ee Seah 824-0 x 6 = | 1944-0 kg. fuel. 


‘The apparatus therefore requires per meter height of raising ships, with: 


- es a) 7038 : (60 -* 12) = 098 ke and with 
Y ~ b) 1944-0 : (180° x12) = 0:90 kg of fuel 


In case, Neon hydraulic power iS at hand, H (the slope) being 12:0. m a quan- 
or mass of Water is required with: : . 


Bs xX 58-0 x 18-0, e 
M ae Se fx 4 gp 2A Sees 


274-7 + 60 = 4:58 sec. liter. 
75-X 486 X 6 oe ee 
= = eGo O24 — 769:0 Sec liter 
g69 ; 180 = 4-29 seo, liter. 


rom these figures the enormous advantage obtained by employing the improved 
Ss best. ‘Seen. 


mparing the feguited - mass of Water for working the improved apparatus with 
of water necessary for. working an ordinar 


y dike with chambers, the advantage 
improved apparatus is still more obvious.. The mass of water required 
Df ration for te a a ship amounts to: 


ee (#22 sec. liter X 60 X 60 X 24 = 3646 mi 


| ; ing of the ship’s chamber, that is to Say, 
tions or motions : oe K = 7426:76 mi, we 


ewe working mass - of water in. the improved apparatus therefore amounts only to 
. required in an ordinary dike with ha Uers. . 


for raising Ds, 


because of Ee — 300:0 m? ; 


of 67° 0 metet of feat, 8:2 meter. of breadth, 18 meter immersion 
stracted for the pelput of iting. agai t to 20° 0 meter. <F 


Therefore we have: (ee ee 


B= 690m, k= 88m, H= 200m, H, = ge 


The drawing fig. ls shows ai i 


Bi = 734m, By, = 745 my Li 


=" se 1 16 ~ and & =15m eos 
ole Shy = 2 x 16x 000: = 224 m. 
ps Sb) = 745 — (15 X 15) = 820m 
“Sb = 520 — 2:24 = 49:76 m. Sag 
Sey See 216 2 Sra 
= (88 X 200 X 73-4) + 25 X 88 X 1) = 


a he area eae the e ship's chamber is in the bottom rt . 
ke By = 88 ~ 194 = 645°92 mS 


and in the top Bt Aes » ee 
oA k B, _ 88 X 745 = = 655°6 me ay 


~ After isOguciue the real amounts we he: 
ee : 5424 F = 130882 + 224 wR 


from. which we find: — ee 
OR = 21-27, mia oe RE = 45241; ; eS R= 


paves area cot displacing: Ae 4 es ae a oo 
aan S nR—F= 1421: g2 — 200) 2 = 112172 
and the whole area of displacement > s . ae ae : Z : bas oS 
aD and the capacity of the same <7 3 
_ Supposing again a phases, weres wi be for ‘each | ; ha 
oe en ee ‘en an area of displacement eos 46: 415 om 
. ae Fe ae Rte and a mass of displacement of Soiarele 
ps8. : “The nie table II] contains all the figures “obtained in 


“the | first speoblenss| but it must be noticed, that the own wei; 


So, < 
<p 8 ; 
vert os 

% a 
ae 


-_ - = \’ sy, ~<a a Pa iy ; 
Cg NS Se gate 2, ae f #5 . : 
_ ; ¥ rs ~, a K . 
FO NA eee a“ - 
_ ats jae Z ‘ baat 
fe ah ; 
Senn SDSS ween tes ® a 
Abe : a seh ies X = : 
a Finke vic we \ 


t Bas that of ie: whole apparatus: came to” “4000 £ which: figures have 
nto the calculation. ieee | 


counterweight is found ‘through the balanee of “the ‘3rd and the git, phases : 


62301 8 +4 49 924 5) = i. 2. sin 45) = 66.1582 tm 


aR vee 98 561 “4, tm, 


aa <=, 


afte 985614 : 49-76 = 18802 


aan 


ae Arae Bae ORS 


= 3278 — 2245 a anes 


| 


he = - 18900 - 1088 18:29 m 


= 1033 x 19:78 mS 51402 ‘< 


gh the balance of the O position and fe ee 
=i E be 20 = 16, 2837 FO; nt 9509-4 imo 
fe == 9500-4”: 49: 76 NOt. 


ta = 40 x 2-46) x 192 = 1911 


Gaisp- 430-6 t, Cle Se 
terweight ‘nust amount to: | ,, 

e — By b. 1000 Be “1121-72 8110 = 3,488,550 kg - 
es eS ee ed Se 
0000 

7 Z = Sto + sot a | 
cv ee ABO Of oe ; 
cee ee 08 Oo | 3 351.860 ae 
Ee a lg ee 122.415 kg kg 


“ counterweight will have the breadth, 2 being supposed to be 


R246 0. x 3 1) = 18:05 m. 


in ; mish Te, We ei 

i a \c-) | Sar claenemenee eat o) a ees is 
ee ; $ 
g ; = oh 

= 2 és 
re 2 


Poh ioalation of the elements of fie structure. 4 a3 a | 


The axle of the displacer is only charged at both its eatin 
being smaller than before at (see fig. 12), so that p: 2 works upon both, va 
diameter d = 807 My, the material being steel and the stress ee 


The gudgeons must be of a thickness d) = 334 cna 
The foundation must be armed by bottom — ‘sitders OE ibe neht 


follows: igs Sit ee 
: .. Peay 1,744.2795-: 2000 ai 872-0 Meee wee - ee 
: B00/hed TIA wa ee ss 
- 1046-4: (15 X 30) = 233 m_ : 
The bottom girders have a height: ake 
- : HH = 3240 "as ae ae 81 oe 


ae tes 


and the top girders, when 1 — 10.000 ™/,, have a height 


H = 2230 /m3- ee — 56 Ny < 


The wire ropes ae overcome a power of: 


9,509. 400 : 21° te 447. 080 kg 


Ve 


and each displacer must be provided with a rope the acne oa whi ] 
The strensth or power of the driving engine : me eae 
a) Assuming 60 ships to be raised within 24 hours, 18 “minute 54 


will be the time for each operation. One turn of the Bore 1S. 2 eet hs 
therefore the Space of the rope: | 


66°82 : ce x e) = 0061962 m. 


and the maximum - working nay. vee . . ip oe 
447. 9 ED ay are ee ee ee eee 
47 oes x 0:061962 ae . = 370 HPS 


hes | ee 20. ke 


or 830 H Pina. eT ee: ae 
The average moment is- obtained at 3096 tm, tneretore: the. average 


aus of the ropes will Be 140. 060 kg -and the meres capacity ed eee eo 
Bes eee ‘eee wip 145.560 ce 0061962 Ota kage ee 
Ce ee ‘ ef bet ce Re “total = 144 HPett 


ah ee 


2) Assuming an average speed of raising ships of 100 my, the Operation takes up: 
| 20.000 : 100 = 200 sec, — 3-3 minutes 
added as before — 6:0 
< | , totab 9°3 minutes 
Operations will be 
and therefore the m 
447-080 X 03341 an Ne 2000 HP 
Chie fi 
EO Or 
total = 2200 H Per 
> Or 3100 HPing 
The real working Capacity is: 


\t at means that in 24 hours about 155 possible. The speed of the ropes 
pen ‘this - case: Vv = 0'3341 m 


aximum working capacity : 


en 0°3341 oe 649 HP 


” 


or 1020 HPind. 


The consume of coals per hour is with: 


a). 200:0: 1:5 = 133-3 kg 


and with 
ByeLO20'0. 445 680°0 kg * 


a) (60 X 18) : ==-18. hours 
b) pipe 3). . —=2 O16 


” 


a) 1333 Xx ‘18 = 2400 kg 
6) 680°0 X 8:6 = 5848 ke 


| The c ‘consume of fuel per meter “of lifting the ship is with: 


3 a) 2400 : (60 x 20) saee- 0 Ke 
ee -®) 5848 : (155 X 20) = 1-9 kp of coals 
: ‘If ‘water power is employed you require: | : é 


eas a) 562:25° See-lit. or. 9:37 Sec, lit. per operation . 4 
| | ne a 
A ee 380. | 


Wwe ” i ” 


ris 
me 


~ 


Si, yas 


in ie fact, ee the imy 
hich iS necessary ie 


| The Se yentiion. finally” ene 
Soniye 1h 8% of the working water mass, Ww 
-dinary es with changes Bee 


2 


Sey : d 
ie of 235 ‘meter of fength, 25 meter. of pieddth, 100 meter imt asian 


ateduhed fort a lifting height of 8 meter. 


Therefore we have : Sah Soon : De ee 
B= 241-0m: ea ee H = 80 m; af ao 
BUnposine again oe =15 m cand - : 
: the measurements of fig. 8. being : SO ove 256 1 m. 


ge cb  e 0-07 = 616 m. 
- ee Sb, = 25546 — 43 X 19) = 19096 m. 

ee a sb = 19096 — 616 = 1848 m. 

ee ee ee 420 union 


K= % HS ash oo 


The unvarying area ‘of the ship’ Ss ‘vanes is: 


uation the value of the referene 


> It we introduce now in this oak 
oe i ee 197: 12 R= 5D. 509° 875. oo 6 16m Re 
and therefore : ne foe ss 


R= 1678 ny - 28157, 7 n RE = 884°55. ie] wee 


“The area of the deplecer:< Use era Re ne P= 
me The eG area of pene 4 | 
ee Se ares) ‘\= =F esr ot = 160) 
: =- of ee ass the corresponding capacity oe = 
‘ ee - Supposing again: 12 , phases, the area gu displacement ee 
a es a : ae ae of one phase is ae “ oo v See Ae 
hee ae ey. : and the corresponding capacity a e 1.4L ) 


ing these figures as a base, table V. has been drawn up in the well ‘known 
own weight of a- displacer being introduced as 220 t, therefore their total 
Jt 68 < Bec = ae mt : : ; 54 : ; ry afee 7 


ft a 


counterweight is found by: 


Be Me 173.1085 + 134-700) /, et 
es 070711 [Saer i Ae 2 


fa = (22605 x 10022) — (14001 S<i2F2) =. 11777 = 
pe 026-05 14001 = 86:04 m2 a 
Sd, = 1177-7 | 86-04 = 13°69 m : 
f. = b = 86°04 >< 1848 = 15.9002 t. 
t is ascertained from the moment of the grd phase : 
10247-77071 = 11.2753 : 


: red counterweight for the O position, out of which all the moments of the 
calculated. All these moments and also those resulting from them are con- | 
he second counterweight has the following dimensions : 
oS A ad 11.275:2 : £543 = 61-01 
=104° 233 =-3:32 0  g  15-96-m 


fy =f Sb = 705-94 1 


ee Ot a 
EF) 6. 1000 kg = 574-95 < 4200:0 = _ 2.414.790 ke 


= 7, — 9.080.000 : 44 = 920,000 =e 


sc andtos 30.000 —-250,000 

ee es 7 = 1590012 ¢ | 

aut oe a ed cise ae 4a 100 04 t x 
16 60 me = 81 057 = 


ee 2s 3 > Remains 2,7 = 555.488 ko 


” 


at St, . s 


is counterweight being 8-0 m., its breadth is — 


Po AS ea, 
ee so xag a: OP, 


Calculation of the elements of the structure : 


_The axle is charged as in the first problem, at three points (se | 


di ameter must b 


~The gudgeons must have their diameter: rele 277 7M), se - a 
_ The foundation must be armed. along oe meter, therefore 


y 


zr 4 $ i _ 3 ae ae bh > z 
 Saaeaaea fas ee aie eee ce 36 me 


» 
# 
~ At 4 
at ye va ys 
on oad ‘oa 
. 4 a J 
- oe 9 
Lge * ale 
- Post hgrha 
: — 24 — it 
- 4 
. 1 


ead == 900° Ta. 


1 hee 


the bottom girder 3 H = 2-740 Man scot 69 a s a: 


2 rows at 6 screws Ceo 100 mn, f 


MY 


x 


The wire ropes must overcome the maximum ‘strain, of: 


The tightening screws require a section © 


Maes 


f a= be 120. 740 "lat % “that. is ey Saye . 


t 


7854 xX 12° 
3318 X o E 
total’ 


! 


60°5 


| t 


pices d aot 


|1,275.200 kg. m 16-78 m = = 673-000 kg 


that is to say 15. 5,200 kg per displacer ; the rope. _ must have ae Se _< 


The driving engine: 


a) assumi 


each is given so that the TE, of rope is: 


and the maximum working capacity is: ie 


?) assuming the speed of lifting - = 100 “oe 


672.000 >< 0:0488 


ng a working capacity Of 60 operations: as” “hefore, 


See Re (18 >< 60) = 52714 : “1080 = he Ss 


Tage a are oe 
Shea oh AO erage ee 
figs Poa ss oe ° total” =. go22. HP et or + 750. i 


the whole ‘operation ¥ 


fe 3000 - 100. aa 80, See. i | 
Ra. c add. as ‘before Wa es = 
Pi ines : oe Coed w2e8 


< ae ae 
t is to say, in the ‘course Of 24° hours about 193 Oper 
eT € speed Of the fOpenis y = 0°659-m and the m 


; e000 x 0°659 


ations Of lifting gs 


hips will be pos- 
aximum working 


Capacity must be - 


= 5900 HP 
ee Pte OOF 
: | total = 6490 Hp 


eff or 9.270 A Pina. 
h an immense Probl 
be of corres 


» the calculation has ne 

llowing up this kind 

<>-Lhe average moment amo verage stre 
be 226.630 ke, and the 


ngth in the Tope must 
average working Capaci 


ty is: 
~~ 226.680 se 00488 de ae 
(5 ise 
oS eed 
meee Ed 105 Pe a, 57 HPind. 
a The consume of fuel per hour is 250. : 1:5 = 
consume wil] be ‘daily : 


eB working 18 hours per day 
166-7 < 18 = 3.000 kg 


and. the consume of fue] — 
Ss. 


ter Jifting of a ship: RIOOON (00 a Sa ad = ke coal 
aut hydraulic power be 


“ be 
3 ' the big ships and in 

then the diameter of the 

ve the following Problem: 


fe IL ay apparatus | 
a \ e a4 = Ps “ : P= a et 
‘aising similar big Sea-ships as before to a lifting height of IS meter ts to be consttd 
et = < 2 4 + tee 3 - z: S 


“We have therefore. : m. eS 270 pe Hy 
Be es Se = 15:0'm 


e 


PB = 508, By = 256:0 m 


7 


ve Bes oe hc 


as = 6 — . 5 ; 
: 2 ‘The “displacing cylinders are divided in Ries oles sO. ‘hat hal ze 
“we may ‘therefore in the fol * 


‘the ship’s chamber ig served by each group; 

_ only consider one system of displacing cylinders for. ky, == “13-5 m.- 

~ preadth of the ship’s chamber. Supposing as_ before c = 1 5 m, but t splacin 
the sake of calculating a modification) that ‘is to say 


a little shorter One for 
== 50, it follows : : ee ee 


and introducing | 
| 2 x 50 na 0-07 = 70 m. so: 


Leh = 
by = 2805 — (49 x 15) = 18701 3 
= bore payaso race 70 = Fame 150° t m. ne aft 


‘ge 100 50 = Bue 
GT ee cox oer eA 
f the chamber of the ship is: e | ae 
oe ao aa 


pe ahe area 0 
in its bottom part: 
in its top parts : 

| Hue ‘into the equation § we obtain: 

== 51.9807 + 7-0 Tt R? 

| : oe RD = ABD OAs ae ! ee 13. 

ee arb ‘and the ae a = 689° 


The area = the displace: zi eee 
Sq Re FS 185018 - 375° = 

rat he area of displacement — : 

the capacity of the displacement | Pai 


- “Supposing again 12 phases, ‘each at ae will have 

= an area of displacement eek See ag = 1 
a mass of displacement _ Mees ree tees 5 

i AN the results as regards. these calculations | are contai Lec 

: weight of a displacer being 210°0 t and that. of a whole-system Q 


The first counterweight is obtained by balancing the oO : ee 


te : ree + 174.947 9) tj, = Zr % sin 45° = 
ae oo Dy La 308.8000 tm. 7 


fee ee oe 3 ne x 12) - ee - 1029 SC 987) - = 2005" 
Ee eas a se ae 336-0 - = 216 pe Bes 


Poe cThe. second countericight is heared by the balunds of the O position and the 
“Phase: aes 
eo Ms = fe < b. Ze = 42, 0635 : i 70gltyae 24.6402. tm. | 4 
ae aes 2 fz = 24.6402 : 1500 = 1643 | 
* ee 5 (4:0 X29). 18:8 = 165°4 gee : 
ae 4) — f= b = 13200 + ‘ ; 


us Ss third counterweight’ results as follows: 


mals bee a2 =p. 1000 ts: = = 984-18 xX 8000 == 2,952.540 kg 


Oe aoe e ee te Sts p = ay oe 1.476.270 
ee oe | ra: = 10,500.000 : 50 = 210,000 
~ axle and boss. A=" 18.000. 228.000. 


ee 7 17.9565 t 
ee 182001 


ee ax Ti Oi kg. 


=H = 15:0 m, we obtain its breadth: _ [are 
= 862: 74: (15 X 3) = 1924 m tea 
alculation of the preniette of the structure : 
The axle is provided with two bronze-fittings (see fig, {4) and is therefore 
EN ith a load of Dis at each end, ss . 3 . 
: the: required diameter being d = 805 ™, | | — 
_ The gudgeons have’ Ete diameter d = 307 , < e 
fis e armed along its border : 
13 E : ry 2 ; 
= 885:77 : (15 X 29:0) = 240 m. 
peeeeh yy 5 = 7-H == 3170: 2, eae = "Ind Se 
Se neers : : ee h hey Si appt: he 
Hee oe, ol = Fie pe Be 
24, 640. 200, 20:8 = yA 185. 000° a 
= 47:1 ™/,,, 


‘strength : Se ie ies eaaine. We intend to determine this ‘strength for. 
7 “course of. 24 hours, which working Capacity must be considered as 
ead ac cpllnt he each epeanauon is Pere icd for one of the biggest 


meter height. Each operation is made in 18 minutes (as before) and the SPE 


and per day the effective working time penis: 18 hours- this ¢ consume is: 633° < 135 
and per meter lifting height: | ae ta 400 : 60 OAS 


day 3567'S sec. lit. or for each operation 59°46 sec. lit., a quantity of 


by a common crane-arrangement and a common driving engine. In fig 


for the ship, whilst the top apparatus III is in direct communication w 


E Ys, ve sat E 
_ ag isomerate tae ake 
ah ¥ ete. = Ph 


sea-ships | or in its stead 9 ordinary river- -ships may be reeds togetn 


vo ; (18 X 60) = 0:0605 m, 


whilst the maximum working ie ante ig een 185. 000 X 0:0605— 
| ere: eg) ee eee 


| 


7 


ea 


Since, however, both ree are driven by the common engine, 
constructed. for 2290 HP ef OF dor 3272 HP ing j 


The average working capacity must be calculated from the ave ag 


tation = 7.3877°5 tm. or from the POW et of the rope conesoo a a a8: 
304.700 kg: fr, . age a 
354.700 x 0:0605 So 7B a ae 

bs eae 0 = : 
The consume of fuel per hour iss ee cae Are 950: 


In case of hydraulic power being employed, fie: euproreds a 


10°/, of the mass required by an ordinary dike with chambers, 


From all the foregoing problems it may easily be observed. 
rotation are more readily equalized by the counterweights, when the « 
ey small and that also fe paid strength - of the a 


ee 


V. An We a. . Ws con a 


structing. But we are pate ‘of solving this problem. Ber arranging: oe 
for varying the level up to 12 meter, or in combining two lock- basins ach 
lifting height, all working into the same chamber for placing the ship a 


cylinders serving the same basin, for varying the water level at 12 me 
asAals iil. sof= which the two lower ones communicate by the channels 


larly arranging the passages ,b,“ as it is usual with simple -apparatt f 
The channels ,a“ are each provided. with a lock- -arrangement ye and all ci 
_ the channel ,c“, which takes up the outlets BD, eat gene a 


Each operation of raising a ship consists in this case of ee 
_ratus I is used to raise the ship to the level 1; the channels. gta are 
pect apparatus is started. After pone aie ship to the: levels I, the 


>», 
in : 


decked and the thing 
Not Necessary to ‘Ovi 


& Sate along the 


Whole Width 
nf“ being of somewhat ereater 


dimensions than 


4 
iti hewn in the 
vhereby the lowe; wing. ,f* enters the chamber ody © orming 
ere tight Joint with ite Walls. This Chamber »d, “ communicates With a Channel | h« Which 
1S in COMMuUnNication ON One side by a Vertica] Channel ,k« and by a horizonqal one is 
"Container: the Cnannel | j« 


»M". Channe|] a6 0%, terminates in the lower container, 
apable of being locked. In fig, 10 


: : ee TS Opened, this Press water js allowed to flow. off 
ihe water mass from the Ship’s basin runs through the PHONG Cd a3 
OPeiing by its Pressure said angular gate. The valves ,14 


OP of the apparatus so that attending to them js much lacilitated, 
the valve being Provided with 


sk - basins arranged in steps is driven by a Common 


4S° a Common crane - ary Pper ropes running over guide Pulleys 


Op lock - basins, 
® TTesponding with each displacin 


& cylinder, a Crane-drum to Which 
dd The crane-drums_ of al] 


three Systems loosely rotate Side by side Upon a common © ie 
being found at the sides and rim IT at the middle part «ye 
| them are firmly mounted upon 
ternately connected by Couplings — 


a COggear. js. 


h system) Which are aj 


an arrangement 1S_ constituted by thus centralizing the 
Te resulting €conomy in Wages, further by a more constant 
tking the engine, finally by the Possibility to employ fewer 
, Wherefore fewer Ships are required for working the Plant. But 
modate such 4 Complicated Plant to the land, normous removal. 


& artificially Constructed Containers being required, 
-also\ the Working Capacity of | don account 
werd between the levels of the 
& Speed to be 109 ay, 


: sre CNB eRe Se set) one Ee vio <8: Minute 
pedded for stoppings Ne ee as ee Sex gOS von | en ‘ 
ar attending the lock-arrangement taht «oe SE Mice Ses l 


a total of . : Ren oe Minuten. — 


Oe) oe ee ee 
ee es eee en ee 


That means, that such @ more complicate plant is only. capable of performing 
instead of 180 o 


ourse of 24 ‘hours, 


é eae 
Ls 110 operations in the ¢ 
plant for @ lifting height ot 12 meter. eS (ogee 
cnn ‘ee he 


with a simple 
The other conditions in respect of power consume rem 


those in 4 simple plant. 
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ations - in the course 0 


for raising the sa 
180 oper 


ae a oases FL seems to be e required ac 
4 of 100 ™%m must not be C 


t to pe disturbed. Such a plant (s 
of two simple. apparatus, ‘ 
. ‘motor and symmetrically dispost 

other. In this double plant, the al 


: | Moments | pe so that at each operation 


ES 
forms the raising - “simultaneously 


If such conditions are given 
will be adopted, if the lifting spee 


of the ship is 20 


of two basins 
- quiet motion 
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fall 3308. Te 87-7 || + 2016 lace” ee 
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It ig obvious that the costs of erecting such a more complicated 
double those. of a single apparatus an that this plant. will only be cho 
working capacity is required or in case it is the: question of creating 4! 
serve for emergencies, since the one may be independently used eve 
incurs 4 working disturbance, when only the ropes of the latter must 0 
Before closing this treatise, it may be alowed to add | es fol wing 


‘onitical Observations. : — : 


It has already been mentioned Be fote ‘that the eee ‘system »POk 
ny extra watermass and that one and the same. quantity — of, wate 
ans for floating and rai ie 


to and fro “serves as a me 
eless lose some © Oris are by 


that the top container may neverth 
small extra supply. of M 


and trough the gates, and that some 
tries now, woes ae extra Be a snes S not a hand, 


require ae 
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Seay ee 
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mployed as a pump for hoisting water from the bottom. container to the top container, 
vhen the apparatus must be constructed accordingly. This is effected by tacking a somewhat 
‘greater lifting height~say about 02—03 Mm. more-into the calculation, by which means 
a certain watermass extending over the whole area of the exit will always remain in the 
top container after each Operation. The water escaping from the gate of the chamber will 
in this manner allways be renewed, when the bottom gate of the lower container automati- 


c ly Opens. The results of the calculation in such case are of more or less increased as 
otnerwise required. | 


$i ee The costs of constructing the improved apparatus system 

smaller than those of any other vertical plant for raising ships. 

pparatus hitherto used wherein inclined planes serve for 

apparatus ,Pokorny« only become equal to that of the other, when a lifting height of circa 

40 meter is required. The apparatus with inclined planes are very expensive on account 
the termini, the length of the way does not matter so much, 


6 For this reason the latter happens to be comparativ 

the question of greater’ difference of level and much more ex 

»FOkorny“ when smaller differences are required. The costs of those with inclined planes 
be smallér for lifting heights of more than 40 meter than the improved system, but are 
fh higher when only lifting heights below 40 meter are required, 

looked that the old fashioned apparatus can ~onl 

lefisions: --/5-= - ee 


» Pokorny“ are considerable 
When compared with. the 
lifting the ship, the costs of the 


ely less expensive when it is 
pensive as the apparatus system 


All the advantages adhering to the ordinary dik 


oe e with chambers are still more to 
found in the improved system employing revolving 


displacers; the principal advantage 
n and the complete - safety of the 
, the required watermass being always conveyed below the water level 


by means of very large channels, situated and distributed along the whole length of — 


amber. On the other hand, it is well known that the arrangement for raising ships 
rtO in use—being provided with troughlike chambers, especially, however those with 
pes—are subjected to considerable disturbance as soon as the slightest variance of the 
seed takes place, and when the troughs must be adjusted or put in order. All these 
drawbacks diminish the speed of the ships and necessitate arrangements for controlling and 
ate | apparatus, which only complicate it without dispensing wholy with the — 
nce forme: uired. In operating, however, the improved apparatus system ,Po 
, the engine driver must only be careful not to overwork the apparatus and also fo- 
ting this, automatically working arrangements may be foreseen 
ago introduced in the hoisting apparatus of mines. 


The improved system making use of revolving 
leter lifting height—as proved by the solution-of problem II — in its simple con- 
net he smaller the lifting height, the smaller proportionally will be the required 
Mg capacity, therefore also the costs of erecting the plant and difficulty for adapting 
me to the soil will greatly be diminished, with every meter of smaller lifting height. 
fact that the working cannot be executed in a centralised way seems to be a- 
ntage. In making use of electrical power, however, a long series of Steps for raising 
ose could be arranged in a common central station. Such plant would allow an emi- 
jualisation of the powerconsume, but the mentioned disadvantage is only found in the 
xpenses for attending to the steps. But compared with the expenses incurred for 
1 and interests of the working capital, the excess for the Steps is very small indeed, 
uilding of fine lock-basins, which are. s0 intensely desired for considerable lifting 


e will certainly be the best guide for judging the circumstances. 


, like those alreadyr — 


displacers may be easily adopted 


goes not reach such enormous prices as people think. The calculation of the costs 


oe 


The system Pokorny“ requires for the attendance per step three men the « 
- driver, one man for the lock-gates and a stocker, the latter is. replaced, when ‘ele tric por 
is used, by the man required for the central station. The wages therefore do not in 
the costs in the least. : eae pe 
The same may be said about the consume of the material as fo 
lubricating purposes, since only a small. driving engine and slowly. working — 
displacers are employed in the improved apparatus. - . be 
The whole structure is as simple as ever possible. The plant consists 0 
which all are set in motion very slowly and which are not liable to wear 
pared with the improved apparatus all the hoisting means hitherto in use apf 
handled with great difficulties, thus for instance how complicated is’ the oats 
veyor upon the inclined plane and how much are the -numberless qui 
heavily loaded axles and wheels or the sliding path subjected to wear and tea 
difficult is their keeping in order. | S } eee 
All parts of the system are fully accessible. The engine and the crane 
pletely by themselves, and the displacing bodies may be at any time inspected from 0 
and inside. art aoe ns ae te 
Another advantage of the system is that no trough-like vessel or 


attached to the container and no tightening of such vessel is requirec 
that no vaste of time or water takes place. The different levels of the water ii 
of the ship and that in the container are simply equalised- or in case th \é 
effected completely, they are equalised automatically when the gate is o| ened 
surface is then uniform and exchange of ships may easily be performed.: | aa 
But the chief advantage of the displacer system consists in. its en 
‘capacity, the extraordinary small consume of labour andthe possibility of r 
biggest sea- ships. | | BS ee eee 
ee The working-effect: 180 operations for raising the ships up to — 
operations for 20 meter of 110 operations up to 36 meter per day with as 
must be con-idered as very high; each meter of raising requires the ct 
1-9 kg of fuel respectively or a working water mass which represents only 9 
respectively of the quantity consumed in the ordinary dike with chambers. 
the problems III. and IV., it is almost-a play or game to raise the biggest s 
complete safety and quietness without any extra consume of workin 
~ very small quantity of fuel or water to any desired lifting height — in 
apparatus is matchless and a surprising novelty. : ies a 
a Finally it is worth mentioning that the change of temperature, g 
a weather has no influence upon the: apparatus, there_ being no parts subje: 
‘a the wind finds no surfaces to work upon; in-case of a very strong winter 
the trafic with ships, it ‘is only necessary to revolve the displacers out of t 
= —enipty the counterweights ; when working is started again they must 
ae We cannot refrain from mentioning the fact that when in case of th 
being damaged work needs not be interrupted as it may be continued with the wat 
up in the top reservoirs just as it is done in an ordinary dike with chat ibers, 
ee water is not missing. — | a apes eee 
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